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[57] ‘ ABSTRACT 

An electromagnetic ?at relay has an elongated carrier 
element which is disposed inside of the hollow coil 
spool and parallel to the longitudinal axis thereof. The 
carrier element consists of non-ferromagnetic material 
and supports'the yoke and the pole piece and is directly 
or indirectly connected to one or more contact ele 
ments. The base of the carrier element rests on the yoke 
and the pole piece opposite the armature and has later 
ally depending ?anks which at least partially surround 
the yoke and the pole piece. 

4 Claims, 7 Drawing Figures 
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ELECTROMAGNETIC FLAT RELAY 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 
The present invention relates to electromagnetic re 

lays, and in particular to electromagnetic flat relays 
having the operative components of the relay disposed 
in the hollow interior of the coil spool. 

2. Description of the Prior Art 
Electromagnetic ?at relays are known, for example, 

from German Auslegeschrift 16 39 417 and German 
Offenlegungsschrift 25 02 078. Such ?at relays have a 
hollow central portion in the interior of the coil spool in 
which is disposed a contact carrier consisting of insulat 
ing material which, in addition to the contact elements, 
also carries the operative magnetic components and is 
axially inserted into the coil spool. A plastic carrier of 
this type because of space limitations does not have a 
large cross-section and thus presents the problem that 
the operative magnetic components and the contact 
elements which are secured to the carrier exhibit rela 
tively unstable tolerance values between the compo 
nents. Even if the contacts are accurately adjusted as to 
position before insertion of the carrier in the coil spool, 
twisting and other distortions of the carrier may still 
occur following insertion as a result of the poor me 
chanical stability of the plastic carrier so that the ad 
justed values change by an unknown amount. 

SUMMARY OF THE INVENTION 

It is an object of the present invention to provide a 
?at relay having the operative magnetic components 
carried and'supported on a carrier element in the hol 
low interior of the coil spool in which the contact ele 
ments are ?rmly secured in their respective positions so 
that the relative positions of the contact elements is not 
changed by insertion of the carrier and components 
attached thereto into the coil former. 
The above object is inventively achieved in a ?at 

relay in which the carrier consists of a non-ferromag 
netic metal and has a U-shaped pro?le or cross-section 
and has a base which rests on the yoke and the pole 
piece opposite the armature. The carrier further has 
lateral ?anks which at least partially enclose the yoke 
and the pole piece‘. 
A carrier for a flat relay constructed as described 

above, in the form of a metal bar having a U-shaped 
cross-section, exhibits considerably improved stability 
compared to conventional plastic carriers. A metal bar 
of this type requires only a small thickness to achieve 
suf?cient mechanical stability, so that the overall height 
of the relay can be reduced. Moreover, the mechanical 
stability of the metallic carrier insures a high resistance 
to bending and distortion so that a plurality of contact 
carriers can be arranged adjacent to one another with 
the relative dimensions between contacts remaining 
stable so that the contact elements and associated 
contacts can be actuated by a common armature. 
The mechanical stability of the carrier is insured by 

relatively short laterally depending flanks of the carrier 
forming the U-pro?le. The lateral flanks may partially 
or entirely surround the yoke and the pole piece on 
which the carrier rests. The contact elements which are 
held in an insulating body and face the carrier are se 
cured on the yoke and on the pole piece and are thus 
indirectly connected to the carrier. A further embodi 
ment employing the inventive concept disclosed herein 
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2 
exhibits lateral ?anks of the carrier which also surround 
the contact elements and carry the elements directly by 
means of laterally engaging supporting elements. The 
armature disposed between the carrier and the contact 
elements is flat and is designed in a known manner and 
?xed on the yoke, for example,'by means of a biasing 
spring. The insulating material body which carries the 
contact elements may have a stop for limiting the move 
ment‘ of the free end of the armature. 

In order to enclose the magnetic circuit a further 
embodiment of the invention employs a yoke and/or a 
pole piece which are angled outside of the coil spool so 
that the angled portions thereof abut against a ferro 
magnetic housing cap. The angled portions of those 
elements preferably are directed upward or downward 
depending upon the type of arrangement of contact 
spring terminals which is employed. 

DESCRIPTION OF THE DRAWINGS 
FIG. 1 is a sectional view of a flat'relay constructed 

in accordance with the principles of the present inven 
tion. ' 

FIG. 2 is a sectional view taken along line 11-11 of 
FIG. 1. - . 

FIG. 3 is a sectional view taken along line III-III of 
FIG. 1. l ‘ 

FIG. 4 is a side view of a carrier element constructed 
in accordance with the principles of the present inven 
tion of the type shown in FIG. 1. 
FIG. 5 is a sectional view of the carrier element taken 

along line V—V of FIG. 4. I 
FIG. 6 is a second embodiment of the carrier element 

shown in FIG. 4 having longer laterally depending 
?anks. ' 

FIG. 7 is a side view of a pre-adjusted unit for inser 
tion in the interior of the coil spool of FIG. v1 with all 
elements vbeing secured on a common carrier. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

A flat relay constructed in accordance with the prin 
ciples of the present invention is shown in various sec 
tional views in FIGS. 1, 2 and 3. The relay has a coil 
spool 1 on whichthe coil or winding 2 is wound and 
which has a hollow interior 3. Within the interior 3 is 
disposed the magnetic system forthe relay comprising a 
yoke 4, an overlying ?at armature 5 and a pole piece 6. 
The interior 3 further contains one or more contact 
elements, and in the embodiment shown in FIGS. 1, 2 
and 3 contains four switching contacts mounted on a 
stationary center contact element 7 and two opposing 
movable contact elements 8 and 9, in the form of leaf 
springs, which are operated by means of an actuation 
element 10 which is attached to or integrally formed on 
the armature 5. The center contact ‘element 7 is held in 
'an insulating material body 11 by embedding or other 
means, whereas the movable contact elements 8 and 9 
are ?xed in a one-part or multi-part insulating material 
body 12. The insulating material body 11 is secured to 
the pole piece 6 by means of screws, rivets, or other 
suitable means known to those skilled in the art and the 
insulating material body 12 is similarly secured to the 
yoke 4. ' ' 

All elements arranged inside the coil spool 1 are se 
cured on a common carrier element 13 which consists 
of non-ferromagnetic material such as, for example, 
nickel silver, and exhibits a U-shaped cross-section or 
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pro?le as shown in FIG. 7 before insertion. FIGS. 4 and 
5 illustrate a ?rst embodiment of the carrier 13 and FIG. 
6 shows a second embodiment for the carrier element 
designated 13'. 
The carrier 13 shown in FIGS. _4 and 5 possesses 

relatively short lateral ?anks 14 having a length which 
corresponds approximately to the thickness of the yoke 
4 and the pole piece 6, and may be slightly less than 
those thicknesses. When in place in conjunction with 
the pole piece 6 and the yoke 4, the flanks 14 partially or 
completely embrace the lateral portions of those ele 
ments. 

In the embodiment shown in FIG. 6, the common 
carrier element 13' is provided with longer lateral ?anks 
15. In this embodiment, the lateral ?anks 15 embrace the 
insulating material bodies 11 and 12 for the contact 
elements as well as surrounding the yoke 4 and the pole 
piece 6. The insulating material bodies can then be di 
rectly connected to the carrier 13' by means of engage 
ment in correspondingly shaped recesses ‘16. 

In order to assemble the relay all components of the 
magnetic system and the stationary the movable contact 
springs are ?rst connected to the carrier 13, or the car 
rier 13’, and the dimensions are appropriately adjusted 
between elements outside of the coil spool 1. The con 
nection pins 7a of the center contact element is not yet 
angled at this time. The assembled and adjusted switch 
ing elements together with the carrier 13 as shown in 
FIG. 7 can then be inserted into the wound coil spool 1. 
As shown in FIG. 1, insertion of the carrier 13 and the 
elements attached thereto is effected from the right side 
of the relay. After insertion of the carrier 13 and the 
associated magnetic system the connection pins 7a are 
bent downward. The interior 3 and the entire relay can 
be subsequently sealed by bonded foils 18 or similar 
means known to those skilled in the art on both front 
sides. A ferromagnetic cap 17, which may be ?lled with 
a sealing compound, is put over the relay components. 
In order to improve the magnetic transition the outer 

. end 40 of the yoke 4 and the outer end 6a of the pole 

0 

20 

25 

35 

45 

55 

60 

65 

- portions of said yoke and said 
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4 
piece 6 are angled at right angles to the portions of those 
elements in the interior of the spool 1 so as to abut 
against the cap 17. ' 
Although modi?catins and changes may be suggested 

by those skilled in the art it is the intention of the inven 
tor to embody within the patent warranted hereon all 
changes and modi?cations as reasonably and properly 
come within the scope of his contribution to the art. 

I claim as my invention: 
1. An electromagnetic ?at relay comprising a hollow 

spool on which a coil is wound, a ?at armature, a yoke 
and a pole piece disposed inside said coil spool, one or 
more contact elements engaging said armature for co 
movement therewith and a carrier element having’a 
U-shaped cross-section consisting of non~ferromagnetic 
metal and having a base which rests on said yoke and 
said pole piece opposite said armature and which has 
laterally depending ?anks which at least partially sur 
round said yoke and said pole piece, said yoke, said pole 
pice, said armature and said contact elements being 
connected to said carrier for insertion inside said spool 
as a pre-adjusted unit. ' 

2. The electromagnetic ?at relay of claim 1 further 
comprising at least one insulating material body for 
supporting said contact elements, said insulating mate 
rial bodies being secured to at least one of said yoke and 
said pole piece opposite said carrier element. 

3. The electromagnetic ?at relay of claim 1 wherein 
said contact elements are supported in one or more 
insulating material bodies, and wherein said carrier 
element has laterally depending ?anks which surround 
said contact elements, said ?anks having recesses for 
receiving and retaining said insulating material bodies. 

4. The electromagnetic ?at relay of claim 1 wherein 
said yoke and said pole piece each have portions thereof 
extending outside of said spool, said portions being 
angled against said spool, and said relay further com 
prising a ferromagnetic housing cap which abuts said 


